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(57) Abstract 

A connector assembly (20) for connecting expandable slotted mbing (EST) (10) comprises tubular first and second pans (22, 24) for 
mounting on the ends of respective lengths of slotted tubing. The parts (22, 24) arc themselves slotted (26). The free end of the first part 
defines a male portion (28) and the free end of. the second pan defining a fcraatc portion (30). the free ends of the parts being adapted to 
engage with one another and to permit expansion of the coupled pans in a corresponding manner to the tubing (10). 
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CONNECTOR ASSEMBLY FOR AN EXPANDABLE SLOTTED PIPE 



This invention relates to a connector assembly for use 
in connecting sections of expandable tiibing, and in 
particular but not exclusively for use in the connection of 
sections of expandable slotted tubing (EST) as utilised in 
5 downhole applications in the oil and gas exploration and 

extraction industries. 

Expandable slotted tubing (EST) , such as described in 
WO93\25800 (Shell Internationale Research Maatschappij 
B.V.), may be used in various downhole applications. The 
10 tubing comprises lengths of tube which have been machined 

to create a large number of longitudinal slots. Thus, it 
is relatively easy to expand the tube radially outwardly 
by, for example, running a mandrel through the tubing. The 
expansion causes the slots to extend to create diamond- 
15 shaped apertures. The tubing is useful where it is desired 

to, for example, line a bore below a restriction without 
further reducing the diameter of the bore. Using 
conventional tubing the outer diameter of the tubing must, 
by necessity, be of smaller diameter than the restriction, 
20 to permit the tubing to be passed through the restriction. 

This reduction in the bore diameter has a number of 
significant effects, primarily in reducing the production 
capabilities of the bore. Using EST, the tubing may pass 
through a restriction into a reamed section of bore below 
25 the restriction. The tubing may then be expanded to a 

diameter larger than the restriction. 

EST is supplied in lengths which are, at present, made 
up into a string by welding the lengths to one another. 
This is relatively time consuming and expensive and in many 
3 0 situations, for example in an off-shore operation in bad 

weather, it may be difficult to maintain consistent weld 
quality. Safety problems may also arise due to the high 
temperatures and exposed flames or sparks created by a 
welding operation. Further, in the event of a "mis-run", 
3 5 requiring the welded lengths of tube forming the EST string 

to be separated, the tubing must be cut, and the cut tubing 
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drilled holes . 

The parts may be arranged with the respective slots 
aligned, though this is not considered essential to the 
successful expansion of the assembly. 

Preferably, the parts define corresponding screw 
threads, such that the parts may be made up by relative 
rotation. Alternatively, the parts may be adapted to allow 
make up by stabbing in or most preferably by a combination 
of stabbing and rotation. 

In a preferred arrangement fasteners are provided for 
securing the parts to one another; this prevents radial 
separation of the free ends of the parts when the connected 
tubing is expanded and prevents rotation of one part 
relative to the other. Most preferably, fasteners are 
located adjacent the free end of the outer female portion, 
to prevent the end from flaring outwardly on the tubing 
being expanded. The fasteners may be releasable, for 
example short screws for location in appropriate holes 
provided in the parts, such that the tubing may be 
20 separated in the event of a mis-run. The use of screws and 

the like, and the associated screw-holes, also provides a 
convenient means for ensuring that the parts are in a 
desired alignment . 

Preferably also, the parts define corresponding 
25 threads and are also securable to one another by fasteners. 

Most preferably, the fasteners engage the female portion 
between the free end and the threaded portion thereof. 
This arrangement may be provided at any point in the slot 
pattern. In an alternative arrangement fasteners may also 
be provided to engage the male portion between the free end 
and the threaded portion thereof, with this arrangement it 
is preferred that threaded portions are located on the 
"nodes" of the parts, between the slot ends, that are not 
deformed by expansion of the assembly. 

Preferably also, the portion of each part for engaging 
the free end of the other part includes an undercut ledge 
or groove, and the free end of the other part defines a 
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tubing (EST) 10. In its initial configuration, the tubing 
10 is simply a length of pipe in which a series of 
longitudinal slots 12 have been machined (shown as tube lOa 
with slots 12a in Figure 2) . Applying a radially outward 
force to the tubing wall, for example by passing a mandrel 
through the tubing, causes the tube to expand such that the 
slots 12a become diamond shaped openings 12b, as described 
in WO93\25800. 

The tubing 10 is supplied in lengths suitable for 
transportation and handling and these are joined to one 
another on surface to create a tubular string. The 
connector assembly 20 as illustrated in Figures 3 and 4 of 
the drawings is used to connect such txibing lengths. The 
assembly 20 comprises a first part 22 and a second part 24, 
which are mounted on the ends of the respective tubing 
lengths. In this particular example the parts 22, 24 are 
adapted to be welded to the tubing ends. The parts 22, 24 
are intended to expand in a similar manner to the tubing 
10, and as such are provided with similar longitudinal 
slots 26, 

The free end of the first part 22 is machined to form 
a male portion 28 and the free end of the second part 22 
defines a corresponding female portion 30 adapted to 
receive the male portion 28, as will be described. Both 
portions 28, 30 carry corresponding screw threads 32,33 
such that the parts 22, 24 may be made up by relative 
rotation. The threads are located on the "nodes" 27a, 27b 
of the fingers 40, 41 formed by the slots 26, that is the 
areas between the slot ends which remain substantially 
undeformed following expansion of the assembly 20. 

Each part 22, 24 also defines a respective undercut 
ledge 34, 35 for engaging the free end of the other part 
36, 37, which is of corresponding form. The ledge 35 
formed on the second part 24 defines a back angle and co- 
operates with a radially extending lip 39 on the free end 
of the first part 36. This serves to prevent the free ends 
of one part separating from the other part on expansion of 
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parts 22, 24 into alignment. The screws 44 are then 
secured in the holes 42, 43. 

The desired number of tubing sections are connected in 
this manner to form a string and run downhole to the 
desired location within the bore. The tubing and ,the 
connector assemblies may then be expanded to the desired 
diameter. However, in the event of a mis-nm, requiring 
the tubing to be withdrawn and disassembled, this may be 
achieved relatively easily by removing the screws 44, 
unscrewing the first and second parts 22. 24 and then 
withdrawing the male portion 28 from the female portion 30. 

It will be clear to those of skill in the art that the 
above -described embodiment is merely exemplary of the 
present invention, and may be subject to various 
modifications and improvements without departing from the 
scope of the invention. 
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female portion (30), Co prevent the end from flaring 
outwardly on the tubing being expanded. 

8. The connector assembly of claim 6 or 7, wherein the 
fasteners (44) are releasable, 

9. The connector assembly of claim 8, wherein the 
fasteners are screws (44) for location in appropriate holes 
(42, 43) provided in the parts (22, 24), such that the 
tubing may be separated in the event of a mis -run. 

10. The connector assembly of any of the preceding claims 
wherein the parts (22, 24) define corresponding threads 
(3 2, 33) and are also sec\JLrable to one another by fasteners 
(44) . 

11. The connector assembly of claim 10, wherein the 
fasteners (44) engage the female portion (30) between its 
free end and the thread (33) thereon. 

12. The connector assembly of claim 11, wherein fasteners 
are also provided to engage the male portion (28) between 
its free end and the thread (32) thereon. 

13. The connector assembly of any of the preceding claims, 
wherein the parts (22, 24) define corresponding screw 
threads (32, 33) and the threads are located on the nodes 
of the parts. 

14. The connector assembly of any of the preceding claims 
wherein the portion of each part (22, 24) for engaging the 
free end of the other part (24, 22) includes an undercut 
groove (34, 35) , and the free end of the other part defines 
a tongue (37, 36) to locate in the groove (34, 35) . 

15. The connector assembly of claim 14, wherein at least 
one of said portions defines a back angle to engage with a 
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(10) ; 

providing tubular slotted first and second parts (22, 
24) on the ends of the respective tubing lengths (10) , the 
free end of the first part defining a male portion (28) and 
the free end of the second part defining a corresponding 
female portion (30); and 

coupling said male and female portions (26, 30) to 
connect the first and second tubing lengths (10) . 
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